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Q uestionnaires are increasingly used to assess how difficult people with impaired vision find different activities of daily living (ADLs) due to their visual loss. Such questionnaires can be used to plan individuals' rehabilitation needs, 1, 2 or as outcome measures to determine the effect of interventions. 3 There are a range of questionnaires, or instruments, available to assess difficulty with ADLs. 4, 5 Massof's Activity Inventory 6 was the original adaptive questionnaire developed to assess the rehabilitation needs of visually impaired patients from the patient's perspective and to provide an estimate of a visually impaired person's visual ability. The hierarchical structure of this instrument consists of three objectives (daily living, social interactions, and recreation) under which lie 50 goals. For goals that are of at least some importance and some difficulty, the difficulty of tasks underpinning these goals are assessed. There are 459 tasks in total, but only an appropriate selection will be asked of any given respondent.
The Dutch ICF Activity Inventory (D-AI) 7, 8 was designed to extend the preexisting Activity Inventory 6 in a European context, and is structured such that the goals are classified by the nine 'Activity and Participation' domains of the International Classification of Functioning, Disability and Health 9 plus an additional domain of 'emotional health.' Compared with the AI, more goals have been added in the areas of mobility, employment, education, and interpersonal interactions, and some goals relating to specific hobbies have been removed. 10 To identify priority goals for rehabilitation, the importance of a goal is first rated, and for goals with at least some importance, the difficulty is then rated. More importance and greater difficulty are given higher scores, such that the product of the importance and difficulty scores gives a 'priority score,' with higher values having more priority. To keep administration manageable, task difficulty is then assessed only for the 15 goals with the highest priority scores. The D-AI is used to determine rehabilitation needs on a routine basis in the Netherlands. 2, 10 To date, its psychometric properties have only been validated using classical test theory, 10 but further understanding of the psychometric properties of the instrument can be achieved using Rasch analysis. 4, 5 Such analysis can comment on the extent to which the instrument reflects a single, or unidimensional, construct, although an instrument intended to cover a full range of rehabilitation needs such as the AI or D-AI is unlikely to be completely unidimensional. 6, 11 However, Rasch analysis also allows evaluation of other dimensions of structural Copyright 2015 The Association for Research in Vision and Ophthalmology, Inc. www.iovs.org j ISSN: 1552-5783 integrity of the instrument such as the performance of the response scale and the reliability of results. 4, 5 Retinitis pigmentosa (RP) is an inherited condition with a variety of genotypes causing bilateral retinal dystrophy. 12 It affects approximately 1 in 3500 people in the United States and Europe, 13 and has an age of onset from infancy to early middle age. 14 The visual impairments leading from RP typically include impaired scotopic vision, followed by restricted visual field, and in the later stages reduced visual acuity (VA), contrast sensitivity, and color vision. 15 Progression and severity of visual impairment depend to some extent on genotype. 12 The visual impairments of RP give rise to difficulties with both activities and participation. Given the loss of peripheral visual field, mobility is certainly difficult, [16] [17] [18] [19] [20] [21] but difficulties go beyond this one area. Peripheral detection, 20 visual search, 16 reading, 20, 22 and mental health 21, 23, 24 have all been found to be affected when assessed. However, most studies have examined the effect of RP on one area of difficulty, or have looked at overall visual difficulty using instruments such as the National Eye Institute 25 item Visual Function Questionnaire (NEI-VFQ 25). 21, 23, [25] [26] [27] [28] To date, research has not compared the relative difficulties of a comprehensive range of activities to determine the most difficult areas for people with RP, nor considered whether difficulty varies at different stages of the disease. Such research would be useful in identifying likely rehabilitation needs generally across the RP population and also at different stages of the disease. 19 Support from friends and family for those with visual impairment is valuable both practically 29, 30 and emotionally. [31] [32] [33] However, previous evidence suggests that over-protection from supporters who underestimate a visually impaired person's capabilities can lead to loss of autonomy and independence, 34, 35 and to reduced quality of life. 36, 37 Providing support to a visually impaired person can also adversely affect supporters' well-being. 38, 39 It is therefore important to understand whether there are differences in the perceptions of difficulty between people with RP and those who support them, which might lead to supporters providing more or less support than the visually impaired person desires or requires, and lead to poorer outcomes for all parties.
The purpose of this study was to provide a comprehensive overview of self-reported difficulties with visual activity and participation goals in RP, both from the perspective of those who have RP, and from the perspective of those who support these people ('supporters'). Integral to this is an examination of the performance of the D-AI using Rasch analysis, as an important extension 4,5 of the classical validation already done.
METHODS

Participants
Participants were recruited by advertising the study through the Retinitis Pigmentosa Fighting Blindness (RPFB) Web site, newsletter, and social media pages, and through presence at the annual RPFB conference. Potential participants were provided with the internet address of the online questionnaire, and contact details of the researchers for further information and/or access to the study through different formats. Participants self-reported either that they had RP, or that they provided support for someone with RP. Participants under 18 years of age or supporting someone under 18 years of age were excluded, as were those with coexisting mobility dysfunction in addition to RP. Ethical approval was received from Anglia Ruskin University (Cambridge, UK), and the tenets of the Declaration of Helsinki were upheld. All participants gave their informed consent to take part, once the nature of the study had been explained.
Procedures
The D-AI 10,40 was used to investigate, which activity and participation goals were difficult to complete due to vision, assessing the difficulty of 47 rehabilitation goals of the Dutch ICF Activity Screener 40 nested within 10 domains of the WHO-ICF framework ( Table 1 ). The wording of these goals was not an official back translation of the Dutch instrument, but used the English phraseology provided by the instrument's author. As an example, the question that is referred to in the following results as 'mobility outdoors' was phrased in full as follows: 'Is mobility outdoors difficult for you because of your visual impairment? Consider how difficult this is to do without the assistance of another person, but with any assistive devices that you use.' Likert scales were used and responses were scored from 0 to 5, where 0 is 'not applicable/important,' 1 is 'impossible to achieve without support,' 2 is 'extreme difficulty,' 3 is 'moderate difficulty,' 4 is 'slight difficulty,' and 5 is 'no difficulty.' The option of a zero score to indicate that a goal was 'not applicable or not important' was used to simplify administration, instead of asking about goal importance and goal difficulty in separate questions as in the original D-AI. Scores of zero were considered as missing data. The scale of difficulty from 1 to 5 with higher numbers indicating less difficulty was the opposite way around from the original D-AI, where higher scores indicated greater difficulty. The presented scoring system was chosen so that higher person measures from Rasch analysis would indicate higher ability.
In addition, information about the participants' age, sex, duration of visual impairment, use of mobility aids, and visual impairment registration status was ascertained. In the UK, people can be registered as sight impaired with full visual field and VA 3/60 to 6/60, VA up to 6/24 with a 'moderately contracted' visual field, or VA 6/18 or better if there is a 'gross' field defect. Severely sight impaired registration is available to those with VA less than 3/60 and full visual field, VA between 3/60 and 6/60 with a 'significantly contracted' field of vision, or VA of greater than 6/60 with a 'severely contracted' field of vision. 41 It should be noted however, that interpretation of these guidelines with respect to field loss is not consistent. 42 Participants completed the questionnaire either online, in print (standard or large print sizes available), or by telephone.
Analysis
Rasch analysis for the RP participants was undertaken using Winsteps version 3.80.1. 43 Rasch analysis is a probabilistic measurement model used to construct a linear measure from ordinal observations, 44 which allows both application of parametric statistics to responses, and detailed evaluation of questionnaire performance. 4 Responses of 1 to 5 ('impossible without assistance' to 'not difficult') were considered as valid codes and 0 ('not important/not applicable') was considered as missing data. Person and item measures are produced in logits, or log odds units, which represent the likelihood of a person having the ability to achieve an item, or an item being achievable for a person. The average logit value for both persons and items is arbitrarily set to zero. A higher positive person measure indicates that an individual perceives that they have greater ability with the items, and a higher item measure indicates that an individual would need greater ability in order to achieve the task, therefore representing a 'harder' item.
Rasch analysis of the instrument was undertaken with a single Andrich rating scale model. 45 Initially, category thresholds were examined to determine if all categories were used, Item difficulty and standard error (SE) of goals, in logits, are shown in difficulty order from most to least difficult. The domain that the goal underlies and the number of valid responses (maximum 350) indicating the general relevance of the question to the sample is also shown, as are mean square (mnsq) infit and outfit. Item codes are used for brevity to identify goals in Figure. that categories were used in order of functional ability, and that each category was the most probable response at some point on the ability scale. The fit of items to a unidimensional construct was then assessed, with acceptable fit defined as infit and outfit values within a range of 0.6 to 1.4. 46 Any ill-fitting goals were removed iteratively, with the most misfitting removed first and the analysis repeated until all item fits were within the specified range.
The reliability indices of the resulting instrument were assessed in terms of person separation statistics, which provide an indication of the instrument's ability to discriminate between respondents: person separation and person reliability should be greater than the suggested minima of 2.0 and 0.80, respectively. 43, 47 Further, item separation statistics provide an indication of how reliably ordered the items are in terms of difficulty: item separation and item reliability should be in excess of suggested minima of 3.0 and 0.90. 43 Targeting, or the difference between mean item and person measures, should ideally be less than 1.0 logit. 47 Further assessment of the unidimensionality of the instrument is important to demonstrate the extent to which an instrument assesses a single latent trait. In Rasch residual-based principal components analysis (PCA), the variance in the data that is accounted for by the Rasch dimension is first considered, with at least 60% of variance explained by the primary measure considered to demonstrate reasonable overall unidimensionality 47, 48 in the instrument. The unexplained variance, or residuals, are then decomposed to look for patterns that may indicate a secondary dimension to the data rather than random noise. For potential additional dimensions to be considered, the contrast found within the residuals after the primary model has been extracted has to have at least the strength of two items (i.e., an eigenvalue of at least 2.0, because this is close to that seen within random data). 43 
RESULTS
Participants
Three hundred fifty people with RP (184 females, 166 males, age 55 6 15 years) completed the D-Al. The D-AI was completed online by 278 participants, by phone by 45, and in print by 27. Twenty-six participants were not registered as visually impaired, 110 were sight impaired, and 214 severely sight impaired. A guide dog and/or cane were used by 194 participants to aid mobility, and 156 used no mobility aids.
Seventy-five people who care or provide support for someone aged 18 years or over with RP also completed the D-AI to give their own view of how difficult their person with RP found different activities. Of these, 63 carers completed the D-AI online, one by phone, and 11 in print. Of the 75 people with RP that were described by their supporters, there were 33 females and 42 males, of mean age 56 6 15 years. Five of the people with RP being supported were not registered as visually impaired, 17 were registered as sight impaired, and 53 were severely sight impaired. Supporters reported a guide dog and/ or cane were used by 44 people with RP, and no mobility aids by 31 people with RP. As responses were collected anonymously, it was not possible to relate the responses of a supporter to those of the specific person with RP that they supported.
Rasch Analysis
Rasch-Andrich thresholds, indicating the point on the scale where the category below was equally probable to that specified, were none, À1.51, À0.60, 0.53, and 1.57 logits for categories 1 to 5 respectively. Categories were thus ordered, all categories were used and each was the most probable response at some point on the ability scale. In the initial analysis of all 47 goals, not all items fitted well to the unidimensional construct. Four goals were iteratively removed for this sample due to underfit: driving a car, riding a bicycle, emotional life, and acceptance of visual loss, and coping with fatigue and balancing energy levels.
The resulting 43 item instrument then showed good reliability indices as shown in Table 1 . Person separation of 4.50 and person reliability of 0.95 indicate that the instrument is capable of reliably classifying participants into four ability groups. 43 Item separation was 10.65, and item reliability 0.99. Targeting was 0.70 6 1.43 logits.
Principal component analysis of residuals demonstrated that the instrument showed reasonable overall unidimensionality 47, 48 with 60% of variance explained by the primary measure. Additionally, the raw variance explained by the items in the principal Rasch analysis (19%) was three times greater than the unexplained variance in the first contrast (6.4%), showing that although there is a noticeable second dimension, it accounts for far less of the variation in the data than does the primary Rasch dimension. 49 Evaluation of the PCA contrasts between opposing factors indicated that there were seven items in the first contrast (eigenvalue 6.8), related to tasks requiring fine central visual function (201, 801, 302, 102, 604, 101, 103: see Table 1 for item descriptions). The second contrast (eigenvalue 3.1) included items related to outdoor orientation and mobility (406, 606, 403). The third contrast (eigenvalue 2.7) included the items in the 'learning and applying knowledge' domain (101, 102, 103). The final contrast with strength of more than 2 Eigen units (2.1) included items relating to work (805, 804). Person measures for the questions in the first contrast were compared with person measures for all other questions. 49 The correlation between these person measures was 0.80, such that 64% of the variance in one person measure was explained by the other. Examination of the correlation plot indicated that the participants whose person measures did not correlate well were those who had no difficulty (maximum person measure, or ceiling effect) with the questions in the first contrast, but did have difficulties in the other areas assessed in the remaining questions. Given that the purpose of the study is to compare areas of difficulty across a range of rehabilitative needs and levels of difficulty, the instrument was left intact at this level in this instance.
Difficulty of Goals for People With RP
Item difficulties for individual goals ranged from 1.12 logits (mobility outdoors; most difficult) to À1.99 logits (personal hygiene; least difficult) and are shown in Table 1 , and in the person-item map (Fig.) , which also demonstrates the range and targeting of the instrument.
To determine which of the demographic factors assessed influenced goal difficulty as assessed by the D-AI, person measures for different participant characteristics were compared using person subgroup totals ( Table 2 ). Comparing responses by visual impairment registration status, ability was not significantly different (mean difference 0.62 logits, Welch 2-sided t-test, t ¼ 1.67, df ¼ 32, P ¼ 0.106) between those not registered and those registered as sight impaired (SI), whereas both groups differed significantly from those registered as severely sight impaired (SSI; nonregistered: mean difference 2.08, t ¼ 5.88, df ¼ 26, P ¼ 0.000; sight impaired: mean difference 1.46, t ¼ 9.80, df ¼ 168, P ¼ 0.000). The data was therefore recoded as less impaired (not registered and SI) or SSI ( Table 2) . The difference between these two groups in terms of IOVS j April 2015 j Vol. 56 j No. 4 j 2384 person measure was significant (mean difference 1.58 logits, t ¼ 10.94, df ¼ 212, P ¼ 0.000), indicating that those less impaired had significantly more perceived ability than those registered as SSI. Participants who do not use mobility aids reported greater ability than those who use a mobility cane and/or guide dog (mean difference 1.23 logits, t ¼ 8.45, df ¼ 251, P ¼ 0.000). Younger participants (<55 years: median split) reported slightly greater ability than older participants ( ‡55 years; mean difference 0.36 logits, t ¼ 2.35, df ¼ 345, P ¼ 0.019). Participants having had RP for less time ( 24 years: median split) reported greater ability than those with more longstanding RP (>24 years; mean difference 0.91 logits, t ¼ 6.33, df ¼ 316, P ¼ 0.000). There was no difference in reported ability by sex (mean difference À0.15 logits, t ¼À0.99,df ¼ 342,
Multiple regression analysis of the principal factors identified that influence person measures was undertaken by the forward method, adding registration status, use of mobility aids, duration of visual impairment, and age to the model in turn. Difficulty with activity and participation goals as described by the overall person measure were most influenced by registration status, accounting for 29% of the variance (R 2 ) in the data, with increasing severity of visual impairment reflected in higher goal difficulty. Additional significant factors associated with greater difficulty were the use of mobility aids (R 2 change 4%) and longer duration of visual impairment (R 2 change 2%). Together these factors accounted for 35% of the variance. Age was not associated with goal difficulty. The variation inflation factor was sufficiently low for all variables (<1.5) indicating absence of bias from multicollinearity. The standardized residuals supported adequate fit of the sample to the model, with no evidence of cases unduly influencing the model (maximum Cook's distance 0.04, and Mahalanobis distance 6.4).
Differences in Perceived Ability for Individual Goals
Having identified that registration status, use of mobility aids and duration of visual loss are factors that impact on difficulty of activity and participation goals overall, are the differences observed the same across all items, or are the differences more marked for some items than others? To examine this question, uniform differential item functioning (DIF) or item bias was assessed, which tests the assumption that an item has the same amount of extra difficulty for all those in one classification group. The difference in difficulty of the item between two groups is given by the DIF contrast, and should be at least 0.5 logits for DIF to be noticeable. 43 Additionally, a statistically significant probability value shows that there is little likelihood of observing this amount of contrast by chance, when there is no systematic item bias effect, 43 and here P less than 0.01 was considered significant. Table 3 shows items with significant (logit contrasts > 0.5, P < 0.01) DIF by visual impairment status (SI and not registered versus SSI). No values were greater than 1.0 logit, 47 which might damage the integrity of the scale and merit action in terms of splitting the item or removing it. 43 The goals that were harder for those registered SSI tend to relate to specific tasks involving fine central vision, such as writing or form filling, and five of these nine goals were also included in the first contrast identified in initial analysis. There were also goals that were relatively more difficult for those with less impairment: these were items that generally had lower baseline item difficulties ('easier' goals: see Table 1 ), and largely relate to communicating with people.
Considering DIF by use of mobility aids, only 'dealing with personal correspondence' (302) was significantly more difficult (À0.52 logits) for those who use mobility aids. 'Mobility at home' (401) was significantly more difficult (0.52 logits) for those who do not use mobility aids. In terms of duration of visual impairment, DIF was only significant for the item 'interaction with strangers' (704), which was 0.73 logits harder for those who had been visually impaired for less than the median (24 years) time.
Difficulty of Goals for People With RP: Perceptions of Supporters
There were no significant differences in the composition of the sample with RP described by their supporters as opposed to the sample with RP ( Table 4 ).
The responses of supporters are presented in Table 5 anchored to the item difficulties determined for those with RP, in order to put the supporters' responses in the same measurement frame of reference. 43 The displacement, or the difference between the item difficulty in logits as anchored and the difficulty that would have been obtained by analyzing the supporters' data in isolation, is presented for each goal. Goals are ordered by the amount of displacement between supporters and patients attitudes. A positive value indicates that the supporters perceived the item to be more difficult than those with RP themselves did, and this tended to be the case for The first row gives figures for the group as a whole. The remaining rows show the data split into two groups by registration status, use of mobility aids, age (median split at 55 years) and duration of vision loss (median split at 24 years). Statistics given for each group represent the mean and median person measures and their variability (higher person measure values indicate greater perceived ability with the goals). Model separation and reliability indicate how reliably ordered the participants are within these subsets, and values are greater than the suggested minima (see text for details) for all subsets. administrative and domestic goals where difficulty could perhaps be more directly observed. A negative value indicates that the supporters perceived less difficulty with the goal than the people with RP did, and tended to be the case for goals relating to communicating with people. There is no relationship between the baseline item difficulty and the amount of displacement (r ¼ À0.12, P ¼ 0.46), and the maximum displacement is relatively small, 43 at 0.51 logits.
DISCUSSION
The purpose of the study was to provide an overview of difficulties with activity and participation goals for those with RP, investigate differences in the perceptions of difficulty between those with RP and those supporting them, and to validate the D-AI using Rasch analysis.
The seven most difficult goals for people with RP were: mobility outdoors, shopping, physical activity and/or sports, mobility indoors, using public transport, grocery shopping, and holidays and trips. The common theme to these goals is that they all have orientation and mobility aspects to them, although the goals did not all come from the mobility domain of the questionnaire. Provision of, or referral for, orientation and mobility training should therefore be strongly considered for anyone with RP. There is evidence that such training can improve perceived performance in mobility based activities. 50, 51 Within such training it would be important not only to consider mobility goals related to daily living, but also to recreational goals improving access to physical activity or sport and holidays or trips.
The remainder of the 'top 10' most difficult goals came from the 'major life areas' domain: applying for a job, accessibility at work such as moving around and using facilities, and working activities. Work-related goals are therefore very difficult for those to whom it is applicable, and these were applicable goals for 47% to 57% of the respondents (Table 1 ). It is known that visually impaired people are much more likely to be unemployed than their sighted peers, 52 and the present study demonstrates the difficulty that people with RP perceive with gaining and staying in employment. Consideration of the visual needs of those with RP in their work environment should be a key part of low vision rehabilitation, including referral to specialist services (such as in the UK 53 ) where necessary.
The factor most heavily influencing perceived difficulty with activity and participation goals was visual registration status. In the absence of formal clinical data, which could not have been obtained in an online survey, registration status is an indicator of the level of visual loss. Worse visual status was the principal factor associated with greater difficulty, as has previously been shown for samples with mixed causes of visual loss 54 and for those with RP. 17, 19, 21 The use of mobility aids was also associated with greater difficulty. Even though participants were specifically asked to rate the difficulty of goals with the use of any assistive devices, this does not mean that the aids did not lessen the difficulty of goals. Eighty-one percent of those using mobility aids were registered as SSI, as opposed to 37% of those not using mobility aids. Therefore, the use of mobility aids is also suggestive of more advanced disability. It has also been observed (Tabrett et al., IOVS 2012; 53 :ARVO E-Abstract 5464) that self-reported difficulty tends to better reflect performance under conditions where aids are not used rather than when using any assistive device, even when difficulty with the use of any aids is requested to be reported. This may account for some of the additional difficulty perceived by those using mobility aids. Duration of visual loss was also related to self-reported difficulty in this sample of people with RP, and has previously been shown to relate to perceived mobility difficulties in RP. 19 However, duration of loss was not a significant factor influencing perceived difficulty in a general low-vision sample. 54 The difference may be that in a mixed low-vision sample, many people may have stable visual loss which is not changing significantly over time, whereas RP is a progressive disease where visual disability could be expected to increase over time.
Item bias (DIF) shows that the goals that are more difficult for those who are registered SSI revolve around administrative and daily chores, highlighting the loss of central visual function such as VA and contrast sensitivity in the later stages of the disease. 15 Interventions in terms of provision of magnification and contrast enhancement will be particularly relevant to those in the later stages of the disease.
Supporters' perceptions of the difficulties encountered by those with RP were relatively accurate, 43 in that the maximum displacement between supporters' difficulty rating and that perceived by those with RP was only 0.51 logits. The largest positive displacements (indicating supporters thought the goals were more difficult than the people with RP did) were also for goals requiring central visual functions, such as writing and form filling, followed by household or domestic chores. These are goals that the supporter can observe the person with RP attempting, and perhaps also that the supporter has specific interest in the person with RP being able to achieve. It is possible that with this discrepancy, supporters may offer or provide more help in these areas than is perceived necessary by the person with RP.
DIF also indicates that for those with less severe visual loss due to RP the communication and social aspects related to vision loss are relatively more difficult. These goals may be more difficult for the less impaired because they have not yet adapted to their visual loss as those with more severe impairment have done. It should also be noted that although the two goals from the emotional health domain were removed from analysis as the items lacked unidimensionality with the other goals, these questions were seen as being relatively difficult (median difficulty 3.5 of 5), and in ordinal analysis was the domain of greatest difficulty for those who were not registered as visually impaired. 55 Thus, it is suggested that support with the emotional and communication aspects of visual loss 56, 57 should be considered early in rehabilitation for those with RP, and may be key in early adjustment to visual loss in this progressive condition. Support programs designed for those with macular degeneration or age-related vision loss have been shown to be effective, [58] [59] [60] [61] but interventions may need to be designed more specifically for participants with progressive conditions such as RP.
For the supporters, the largest negative displacements (indicating that supporters viewed these goals were less difficult than the people with RP reported that they were) were also for social and personal interaction goals. Notably, the goal with greatest negative displacement was that of 'relationship with loved ones.' It is potentially more difficult for supporters to judge how much difficulty there is, or effort that has to be made by a person with RP with goals of this type, as compared with specific observable activities such as 'writing.' It is therefore possible that supporters may offer less assistance or understanding in these areas of personal interaction than would be beneficial to the person with RP.
These findings support suggestions that interventions for those who support visually impaired people may be helpful. 39, 62, 63 Such interventions could usefully include discussion of the need for assistance in interpersonal interactions, as the data suggest that supporters tend to underestimate difficulty in these areas, and this is also an area which is specifically more difficult for those in the earlier stages of sight loss ( Table 3) .
The different administration methods (online, print, or phone) were used in order to give as many individuals as possible access to taking part in the study. However, it is known that differences do arise when questionnaires are administered in different ways. 64, 65 In this study, there were significant differences in registration status between administration modalities (v 2 [df 2] ¼ 21.84, P < 0.000), with those Differences in goal difficulty are indicated by the displacement value (logits), with positive values indicating greater difficulty perceived by supporters, and negative values indicating greater difficulty perceived by those with RP. For clarity, only goals for which the displacement has a significant t value (t > 6 1.99; P < 0.05 for df 74) are shown; displacements of goals between 801 and 403 were not significant. The difficulty expressed by those with RP (anchored difficulty) is also given for reference.
FIGURE.
Person-item map of 43 D-AI goals for the sample of people with RP. For context, an individual who responded 'no difficulty' to every relevant question would have a person measure of approximately 6.8 logits, whereas the equivalent measure for one who responded 'impossible without help' to all relevant questions would be À6.8 logits. M ¼ mean of the person/item distribution, S ¼ 1 SD from the person/item mean, T ¼ 2 SDs from the person/item mean. The item code reflects the goals as outlined in Table 1 . For persons: # ¼ 5 participants, . ¼ 1 participant. completing the questionnaire by phone more likely to be registered SSI (91%) than those who completed in print (70%) or online (55%). Person measures were also significantly different between the groups (F[2,347] ¼ 13.68, P ¼ 0.000), with Bonferroni post hoc comparisons indicating a significantly better perceived ability for those completing the questionnaire online as opposed to print (P ¼ 0.001) or phone (P ¼ 0.000), but no difference between print and phone administrations (P ¼ 1.00). It was considered that excluding these participants who used different administration methods would reduce the range of participant experiences examined to a degree that would not be compensated for by the benefits of increasing the homogeneity of the data administration methods.
It should be noted that there were fewer supporter (n ¼ 75) than RP responses (n ¼ 350), and that because respondents were anonymous it could not be confirmed that the supporters were necessarily responding about people with RP who had also completed the study. However, the demographic profiles of the people described by the RP and supporter samples were statistically similar. Further studies of the differences in ability perceived by visually impaired people and by those who support them, with the ability to directly compare responses regarding the same people, would be valuable to extend the present findings.
For this sample of participants, four misfitting goals were removed from the instrument in Rasch analysis. Two of these goals related to the use of vehicles ('driving a car' and 'riding a bicycle') and caused some confusion to participants, with some interpreting that driving was 'not applicable' because they did not meet visual standards for driving, and some interpreting that driving was 'impossible without help.' Although in the UK there are no visual standards for riding a bicycle, it is suggested that participants viewed the bicycle question in the same way. The other two items removed related to the emotional health domain, which for this sample did not fit the unidimensional construct of the remainder of the questions, which were concerned with difficulties in specific activities of daily living.
Having removed these four items, the D-AI showed good person (4.50) and item separation (10.65) and targeting (0.70 6 1.43 logits). With good separation values and a large number of respondents across a range of abilities, the present findings can be expected to be reliable for people with RP. However, the instrument may perform differently for other groups, such as those with macular degeneration or a mixed low-vision sample, and these should also be assessed in future studies.
Although all item fits were in the range 0.60 to 1.40, and the Rasch dimension dominated the proportion of variance explained by the instrument, contrasts were identified in principal component analysis of the Rasch residuals, which might warrant consideration of removing these items into separate instruments. The first contrast related to tasks requiring good central visual function, and was driven by participants potentially in the earlier stages of the disease with as yet unaffected central vision who had no difficulty with these goals yet had difficulty in other areas of the instrument. To remove the questions from the contrasts into separate instruments would improve the unidimensionality, but would limit the ability to determine relative difficulties in activity and participation goals across a range of participant abilities. In a wide-ranging instrument such as the D-AI, which aims to assess a full range of rehabilitation needs, it should not be expected that unidimensionality would be as defined as for some other instruments that address a single specific issue. Indeed, illfitting goals were not removed from the original AI because of the important contribution they made to planning rehabilita-tion, 11 and the AI in its entirety has been shown not to be strictly unidimensional, but to represent a composite variable with at least two dimensions, loaded toward reading and mobility. 6 The unidimensionality of the D-AI was considered to be adequate for the purposes of this study, but if the purpose of the study were different, then removing questions into separate questionnaire(s) might be indicated to improve unidimensionality.
In conclusion, the principal difficulties experienced by people with RP overall relate to mobility and work activities. For those with less severe visual loss, interpersonal interactions are relatively more difficult, and for those with more severe visual loss tasks with demanding central vision requirements become relatively more difficult. Supporters' perceptions of the difficulties that people with RP had were relatively accurate, but they perceived more difficulty with administrative and domestic goals than the people with RP did, and perceived less difficulty with interpersonal interactions. Rasch analysis showed that the D-AI at goal level performs relatively well as an instrument assessing perceived ability with daily living tasks, although as might be expected for a questionnaire aiming to examine a full range of rehabilitation needs, its unidimensionality is not perfect.
